Structure
of Actinotetraose Hexatiglate, a Unique Glucotetraose from an Actinomycete Bacterium (Received for publication September 2, 1998) An Actinomycete strain A499 belonging to the genera Amycolatopsis or Amycolata isolated from a Western Australian soil sample produced the cyclic decapeptide antibiotic quinaldopeptin (1) , together with the actinotetraose hexatiglate (2), the hexa-ester of a novel non-reducing glucotetraose.
During the course of a screening program directed towards the discovery of nematocidal metabolites from Australian microorganisms, an Actinomycete bacterium strain A499 isolated from a Western Australian soil sample was found to produce the cyclic decapeptide quinaldopeptin (1),1) a known antimicrobial and cytotoxic antibiotic which was responsible for the anthelmintic activity, together with abundant quantities of the unique tetrasaccharide derivative (2) (Fig. 1 ).
This latter metabolite lacks significant antimicrobial activity, and its biological role will be addressed elsewhere. It is distinguished structurally by the presence of a novel glucotetraose skeleton to which are attached six tiglate ester units, the whole having a two-fold axis of symmetry. Since the parent tetrasaccharide probably has wider occurrence than as the present tiglate derivative, we have named it actinotetraose in recognition of its origin. We describe here the taxonomy of the producing strain, and the production, isolation and structure determination of this actinotetraose hexatiglate (2).
aerial mycelium was very well developed and fragmented into ellipsoidal spore-like elements in long straight, flexuous or zig-zag chains. No endospores, sheaths, synnema, sporangia, sclerotia or motility of spore-like fragments were observed. Cell wall analysis indicated the presence of meso-diaminopimelic acid in hydrolysates, whole cell sugar analysis indicated arabinose and galactose as the major constituent sugars, and whole cell methanolysis showed the absence of mycolic acids.
Glucose, arabinose, fructose, mannitol, inositol, xylose and galactose were utilised for growth, which was poor with raffinose, rhamnose and salicin and doubtful with sucrose. No soluble pigments or melanin were produced. Degradation of tyrosine and hydrolysis of hippurate and urea were positive, but degradation of xanthine and hydrolysis of aesculin were negative. While the strain was morphologically similar to several genera of the order Actinomycetales, including Nocardiopsis, Nocardioides, Nocardia, Saccharothrix, Amycolata, and Amycolatopsis, the chemotaxonomic profile indicates that it belongs to the genera Amycolatopsis or Amycolata. extract gave major white and pale yellow fractions, all nematocidal activity being concentrated in the latter.
Further purification by absorption and gel permeation chromatography, respectively, provided the actinotetraose hexatiglate (2), and quinaldopeptin (1). Pulsed field gradient HMBC spectroscopy located the linkages between the monosaccharide units, and the positions of the tiglate ester units (Fig. 2) . The EI-MS of the actinotetraose hexatiglate, however, was in apparent contradiction of the structure (2). The highest mass ion appeared at m/z 978, corresponding to the elimination of an unacylated glucose unit C6H12O6 from a parent ion, m/z 1158. In addition to the expected intense oxonium ion from cleavage of the glycosidic bond of unit B, m/z 327, carrying two tiglate units, similar ions appeared at m/z 409 and 491, carrying three and four tiglate units. Cleavage of the glycosidic bond of unit A also occurred, leaving the AB fragment as the oxonium species m/z 571 and its dehydration product m/z 553, each carrying the expected three tiglate units. These ions, however, were accompanied by ions of similar origin at m/z 653 and 635, 735 and 717, and 817, carrying four, five and six tiglate moieties, respectively. These unexpected ions imply the presence of asymmetrically acylated tetrasaccharide species, in which the terminal The actinotetraose hexatiglate (2) is formally a deprovided by its two-fold axis of symmetry appears to be a previously unreported non-reducing glucotetraose. This symmetry is maintained upon esterification with the six tiglate units, and the resulting unique metabolite is one of the 35 possible hexaesters of this tetrasaccharide which would retain such symmetry. It is also notable that quinaldopeptin (1), the major co-metabolite of the actinotetraose hexatiglate (2) produced by the strain A499, has a similar two-fold symmetry axis. 
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